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(54) ELECTROSTATIC CHUCK 

(57)Abstract: I 
PROBLEM TO BE SOLVED: To hold a semiconductor ; 
wafer with a uniform attractive force by forming 
electrodes having specified thickness and length on the i 
surface of a ceramic base and covering the electrodes 
with an aluminum nitride film in a specified thickness 
range to form a holding face having a high flatness 
accuracy. ; 
SOLUTION: A ceramic base 1 contg. a resistance heater j 
7 and two-pole conductor layer 6 buried therein has ; 
electrodes 2 of 0.2mm or more thick and 5cm max. long \ 
each, and the electrodes 2 are covered with an 
aluminum nitride film 3 of 0.01 -0.5mm thick to form a ( 
holding face 4. Since the electrode 2 on the surface of j 
the base 1 is 5cm max. long, the base 1 little warps and 
the holding face 4 can be finished at a superior flatness while the attraction dispersion is little 
and the wafer 10 can be held at a high accuracy. It is possible to generate a plasma at a 
contst. plasma density between a metal plate and surface 2. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the electrostatic chuck used in 
order to perform membrane formation processing, micro processing, etc. to a semiconductor wafer in 
semiconductor fabrication machines and equipment etc. 
[0002] 

[Description of the Prior Art] Conventionally, the electrostatic chuck is used for the dry etching system 
for performing micro processing to membrane formation equipment and the semiconductor wafer for 
performing film attachment to a semiconductor wafer in the manufacturing process of a semiconductor 
device as a fixture for holding a semiconductor wafer with high precision. 

[0003] Moreover, since [ which has carried out the advancement in precision nearby ] it is required of an 
electrostatic chuck with improvement in the degree of integration of a semiconductor device in recent 
years, the electrostatic chuck made from a ceramic is used. 

[0004] For example, while forming the ceramic base which constitutes an electrostatic chuck with 
alumina ceramics or the nature ceramics of a silicon nitride, what laid the electrode for electrostatic 
adsorption underground into the above-mentioned ceramic base is known well until now (refer to JP,62- 
264638,A). 

[0005] Moreover, in the manufacturing process of the semiconductor device accompanied by vacuum 
evaporationo or dry etching, since it was used under the halogen system corrosive gas which generated 
plasma, there were some which formed the ceramic base with the nature ceramics of alumimium nitride 
excellent in plasma-proof nature (refer to JP,6-151332,A). 

[0006] Moreover, it sets by the electrostatic chuck used in the semiconductor manufacture process of 
having used plasma. If the temperature-control function and plasma generating function for maintaining 
a wafer at constant temperature are demanded in addition to the electrostatic adsorption function for 
sticking a wafer and all these functions can be unified It is compact, and since an electrostatic chuck 
with very high efficiency can be obtained, the electrostatic all-in-one type chuck which built three 
electrodes, the electrode for electrostatic adsorption, a resistance heating element, and the electrode for 
plasma generating, in the interior of a ceramic base is proposed. 
[0007] 

[Problem(s) to be Solved by the Invention] However, when no less than three layers put the electrode 
between the interior of a ceramic base, while being able to curve greatly and turning at the ceramic base 
by the differentia! thermal expansion at the time of baking, the technical problem that a crack occurred 
or ablation, an open circuit, etc. of an electrode were produced occurred. 

[0008] In order that especially the electrode for electrostatic adsorption and the electrode for plasma 
generating might carry out an electrode pattern which is covered all over a ceramic base, the curvature 
of the ceramic base by laying these two electrodes underground was large. 

[0009] For the reason, though the wafer was held by such electrostatic chuck, the flat precision of a 
wafer was not acquired, but the technical problem that it had a bad influence on a semiconductor 
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manufacture process occurred. 

[0010] Then, although it was possible to make electrode thickness thin in order to improve such a 
trouble, when electrode thickness was set to 0,01mm or less, the technical problem that the RF power 
which can be impressed to the electrode for plasma generating was restricted occurred: 
[001 1] That is, although the power beyond 100W had to be impressed to the electrode for plasma 
generating when plasma was generated, since the electrode for plasma generating carried out unusual 
generation of heat to electrode thickness being 0.01mm or less, about [ that sufficient dry etching 
processing for a wafer cannot be given ] and the electrode for plasma generating could be burned off, 
and the technical problem of a ceramic base being damaged occurred. 
[0012] 

[Means for Solving the Problem] Then, in view of the above-mentioned technical problem, this 
invention equips the front face of a ceramic base with two or more polar zone the total length over 
coupling faces of whose it is 0.02mm or more in thickness, and is 5cm or less, by covering an 
alumimium nitride film with a thickness of 0.01 -0.5mm to each above-mentioned polar zone, forms a 
maintenance side and constitutes an electrostatic chuck. Moreover, this invention may lay the resistance 
heating element for heating under the interior of the above-mentioned ceramic base. 
[0013] Moreover, this invention impresses the direct-current high voltage for electrostatic adsorption, 
and/or the RF power for plasma generating to the above-mentioned polar zone, and it is made to make it 
act also as an electrode for plasma generating with an electrostatic absorption. 
[00 1 4] Furthermore, this invention constitutes the polar zone by the tungsten, molybdenum, or covar 
while the ceramics with which a volume resistivity value is 1010 or more ohm-cm about the above- 
mentioned ceramic base, and thermal conductivity has 20 or more W/mk constitute it. 
[0015] 

[Embodiments of the Invention] Hereafter, drawing explains the operation gestalt of this invention. 
[00 1 6] The electrostatic chuck which starts this invention in the perspective diagram of the electrostatic 
chuck which starts this invention at drawing 1 (a) as the X-X line cross section is shown in drawing 1 
(b) comes to prepare two or more polar zone 2 for the front face of the ceramic base 1 , covers each polar 
zone 2 with the alumimium nitride film 3, and has made the front face the maintenance side 4. 
[00 1 7] Moreover, as the exploded view of the ceramic base 1 is shown in drawing 2 , while having the 
conductor layer 6 of two poles for making the interior of the ceramic base 1 flow through the beer hall 5 
and each beer hall 5 for energizing to two or more polar zone 2, this conductor layer 6 has laid the 
resistance heating element 7 for heating underground independently, and the lead terminals 8 and 9 for 
energizing to each are joined to the above-mentioned conductor layer 6 and the resistance heating 
element 7. 

[0018] By the way, as ceramics which constitute the above-mentioned ceramic base 1, what has a 
volume resistivity valueohm [ 1010 ] and more than cm and the thermal conductivity of 20 or more 
W/mk is good. This is because the good thing of soaking nature is indispensable in order to form a 
uniform film to a wafer 1 0 or to give highly precise processing while securing electric insulation with 
the polar zone 2. 

[0019] And as ceramics which have such a property, the nature ceramics of alumimium nitride and 
alumina ceramics are good, and it is good to use the nature ceramics of alumimium nitride which have 
desirable plasma-proof nature high highly excellent [ thermal conductivity ] in soaking nature. 
[0020] However, the thickness of the ceramic base 1 needs to be referred to as 3mm or more, in order to 
enable it to bear the thermal stress when forming the polar zone 2 mentioned later. 
[0021] Moreover, in order for two or more polar zone 2 which divided the electrode of a circle 
configuration as shown in drawing 3 at equal intervals to constitute and to carry out adsorption 
maintenance of the wafer 1 0 uniformly, as for the polar zone 2 formed in the front face of the ceramic 
base 1 , it is desirable to arrange the polar zone 2 at equal intervals on the front face of the ceramic base 1 
at least. 

[0022] However, if there is a close relation to the size of the polar zone 2 formed in the ceramic base 1 
and its front face and total-length-over-coupling-faces L of each above-mentioned polar zone 2 becomes 
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larger than 5cm, since the curvature of the ceramic base 1 by the differential thermal expansion between 
the polar zone 2 and the ceramic base 1 will become large too much, the amount of curvatures cannot be 
disregarded but it will have a bad influence on the membrane formation precision and the process 
tolerance to a wafer 10. 

[0023] For the reason, total-length-over-coupling-faces L of each polar zone 2 formed in the front face 
of the ceramic base 1 needs to be referred to as 5cm or less. 

[0024] In addition, the total length over coupling faces of the polar zone 2 said by this invention is the 
length of the longest portion in the polar zone 2, for example, let the longer one be a total length over 
coupling faces among the diagonal line, respectively in the polar zone 2 which carried out the square for 
the diameter in the polar zone 2 which carried out the round shape. 

[0025] Furthermore, about the configuration of each polar zone 2, as long as total-length-over-coupling- 
faces L, such as a round shape, an ellipse or a polygon, and a star, is things 5cm or less, you may carry 
out what configuration. 

[0026] Moreover, thickness Tl of the polar zone 2 They are important requirements. That is, although 
the function as an electrode for plasma generating is given to the polar zone 2 in addition to the function 
as an electrode for electrostatic adsorption, it is the thickness Tl of the polar zone 2. It is because it can 
generate heat or the polar zone 2 can be burned off, when RF power is impressed, in order to generate 
plasma with less than 0.02mm, if too thin. 

[0027] Therefore, thickness Tl of the polar zone 2 It is required to be referred to as 0.02mm or more. 
[0028] The metal whose coefficients of thermal expansion, such as a tungsten, molybdenum, and covar, 
are 4 - 6xl0-6/degrees C as a metal which constitutes such polar zone 2 is good. Since these metals are 
approximated with the coefficient of thermal expansion (5 - 7.8x1 0-6/degree C) of the nature ceramics 
of alumimium nitride which constitute the ceramic base 1 , or alumina ceramics, they can reduce the 
curvature of the ceramic base 1 and breakage accompanying a differential thermal expansion. 
Furthermore, when the ceramic base 1 consists of nature ceramics of alumimium nitride, minute amount 
addition of the alumimium nitride powder may be carried out at the above-mentioned metal, and since a 
differential thermal expansion with the ceramic base 1 can be made still smaller, the curvature of the 
ceramic base 1 and breakage can be further reduced by adding alumimium nitride powder in this way. 
[0029] Thus, what is necessary is to have the predetermined metal plate and predetermined metallic foil 
of a size which make the polar zone 2 by low material, such as titanium and silver, and just to join to the 
ceramic base 1 , after uniting with the ceramic base 1 by printing after applying to a predetermined size 
the paste which consists of the above-mentioned metal, respectively, in order to form the polar zone 2 in 
the front face of the ceramic base 1 or forming a metallized layer. 

[0030] Furthermore, it has by the above-mentioned method, and after [ the front face of the ceramic base 
1 ] forming an electrode in the whole surface mostly, total-length-over-coupling-faces L may divide into 
the polar zone 2 5cm or less by cutting etc. 

[003 1 ] Moreover, although the alumimium nitride film 3 is covered to the polar zone 2 on the ceramic 
base 1 , this alumimium nitride film 3 can be covered with thin film means forming, such as C VD, such 
as PVD, such as a well-known vapor growth, for example, the sputtering method, and the ion plating 
method, a plasma CVD method, the MoCVD method, and heat CVD, and 99.9% or more of thing is 
preferably good [ the film ] 99% or more as film purity. Moreover, although oxygen may contain in the 
film 3 when forming by the above-mentioned thin film means forming, if there are too many these 
amounts of oxygen, adhesion with the polar zone 2 will fall. As for the amount of oxygen contained in 
the alumimium nitride film 3, for the reason, considering as less than [ 20atomic% ] is desirable. 
[0032] Film thickness T2 of this alumimium nitride film 3 0.01 -0.5mm is at best still more desirable, 
and 0,05-0.4mm is good. As this reason, it is the film thickness T2 of the alumimium nitride film 3. It is 
because dielectric breakdown is caused and endurance falls, since the withstand voltage of a film 3 is too 
small in it being less than 0.01mm. On the contrary, film thickness T2 of the alumimium nitride film 3 
When it becomes larger than 0.5mm, productivity is inferior to membrane formation of the alumimium 
nitride film 3 in time from this thing. Moreover, film thickness T2 It is because an electrostatic 
adsorption power declines while adsorption variation occurs, since variation is produced. 
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[0033] In addition, although the alumimium nitride film 3 may be covered on the whole front face of the 
ceramic base 1 which has the polar zone 2, it is desirable to form so that only the polar zone 2 may be 
covered preferably. This is because some differential thermal expansion exists among both even if the 
ceramic base 1 consists of nature ceramics of alumimium nitride since the formation methods differ for 
example, curvature occurs in a ceramic base or there is a possibility of producing a crack on the 
alumimium nitride film 3, by the ceramic base 1 and the alumimium nitride film 3. 
[0034] However, what is necessary is just to remove the alumimium nitride film 3 which is between 
polar zone 2 by methods, such as shot blasting, after arranging a mask, and covering the alumimium 
nitride film 3 between polar zone 2 or covering the alumimium nitride film 3 on the whole front face of 
the ceramic base 1, in order to cover only the polar zone 2 with the alumimium nitride film 3. 
[0035] On the other hand, although the resistance heating element 7 the conductor layer 6 of two poles 
for energizing to the polar zone 2 and for heating is laid under the ceramic base 1, it is the thickness T3 
of these conductor layers 6 and the resistance heating element 7. The curvature of the ceramic base 1 can 
be suppressed by being referred to as 0.03mm or less. In addition, in order to make a differential thermal 
expansion with the ceramic base 1 as small as possible like the quality of the material of the polar zone 2 
and to reduce the curvature of the ceramic base 1, as for the quality of the material of a conductor layer 6 
and the resistance heating element 7, it is good to use the metal which has coefficients-of-thermal- 
expansion [, such as a tungsten, molybdenum, or covar, ] 4 - 6xl0-6/degree C, and it is desirable to use 
for the above-mentioned metal further what carried out minute amount addition of the alumimium 
nitride powder. 

[0036] Next, the operation of this electrostatic chuck is explained. 

[0037] Since the above-mentioned polar zone 2 can be made to act as an electrode for electrostatic 
adsorption by laying the semiconductor wafer 1 0 in the maintenance side 4, and impressing the about 
[ 1 000V ] direct-current high voltage to the polar zone 2 through a lead terminal 8 as shown in drawing 
1 , The Coulomb force by dielectric polarization and the Johnson RABEKKU force by the very small 
leakage current can be generated between the alumimium nitride film 3 and the semiconductor wafer 10, 
and the maintenance side 4 can be made to carry out adsorption maintenance of the semiconductor wafer 
1 0 between. Here, since the electrostatic chuck concerning this invention has set to 5cm or less total- 
length-over-coupling-faces L of two or more polar zone 2 formed in the front face of the ceramic base 1 , 
there is almost no curvature in the ceramic base 1, and it can make the outstanding flatness to the 
maintenance side 4. For the reason, adsorption variation can hold a wafer 1 0 with high precision few. 
[0038] Moreover, while arranging a metal plate (un-illustrating) above an electrostatic chuck, plasma 
with fixed plasma density can be generated between the above-mentioned metal plate and the polar zone 
2 by impressing RF power to the polar zone 2 from a RF generator. At this time, the polar zone 2 is the 
thickness Tl of 0.02mm or more. It seems that it cannot generate heat even if it impresses RF power, or 
cannot burn off since it has. In addition, what is necessary is just to install the filter which can cut a RF 
between the electrostatic chuck and the high voltage power supply, when impressing the RF power for 
plasma generating to the polar zone 2 in addition to the direct current voltage for electrostatic 
adsorption. 

[0039] And since the alumimium nitride film 3 which covers the polar zone 2 is excellent in a high 
grade also at plasma-proof nature, it does not have bad influences, such as particle and contamination, 
on a wafer 10. 

[0040] Furthermore, since the resistance heating element 7 is laid underground into the ceramic base 1 , 
by impressing voltage through a lead terminal 9, an electrostatic chuck is made to generate heat and a 
wafer 10 can be heated uniformly. And in the ceramic base 1, it is thickness T3. Since the conductor 
layer 6 of two poles for making it open for free passage with the resistance heating element 7 which has 
a band-like thin film pattern 0.03mm or less, and two or more polar zone 2 formed on the ceramic base 1 
was only laid underground, neither curvature nor breakage is produced like a general ceramic heater, 
and it can consider as a very reliable electrostatic chuck. 

[0041] If the film which had uniform thickness when forming membranes to the wafer 10 using the 
electrostatic chuck concerning this invention for the reason can be covered and etching processing is 
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given to a wafer 10, it is processible as a size. 

[0042] 

[Example] 

(Example 1) Here, the electrostatic chuck shown in drawing 1 was made as an experiment, and the 
experiment which investigates the effect was conducted. 

[0043] First, after adding the binder and the solvent to the alumimium nitride powder of 99.9% or more 
of purity and producing a slurry, two or more green sheets with a thickness of about 0.5mm were formed 
in the doctor blade method. Among these, it formed in the wiring configuration as had the metal paste 
for resistance heating elements which mixed tungsten powder and alumimium nitride powder and 
carried out clay adjustment in the green sheet of one sheet by screen-stencil, formed in a band-like 
pattern, had the metal paste which mixed tungsten powder and alumimium nitride powder and carried 
out clay adjustment in another green sheet of one sheet by screen-stencil and shown in drawing 2 . 
[0044] And the laminating of these green sheets is carried out, the laminating of the further remaining 
green sheet is carried out, and they are 80 degrees C and 50 kg/cm2. After having carried out 
thermocompression bonding by the pressure of a grade, having formed the layered product, performing 
cutting further and considering as a disk- like plate, in order to take the polar zone 2 and a flow, the 
stoma with a diameter of about 0. 1mm was drilled on the surface of the layered product, and the metal 
paste was poured in. 

[0045] Thus, after carrying out vacuum degreasing of the formed layered product, thermal conductivity 
formed the ceramic base 1 with an outer diameter [ of 220mm ], and a thickness of 10mm by which 100 
W/mk and the volume resistivity value laid the conductor layer 6 of the resistance heating element 7 and 
two poles under the interior by consisting of nature ceramics of alumimium nitride of 1013 ohm-cm by 
carrying out reduction baking at the temperature of about 2000 degrees C. 

[0046] Moreover, the base 1 which becomes others from each ceramics of the high purity alumina of 
99% of purity, a silicon nitride, and a silicon carbide was produced. The alumina and the silicon nitride 
were manufactured in the doctor blade method like alumimium nitride, and the silicon carbide was 
manufactured by hot pressing. In addition, for each ceramic base 1 , it carries out to 98% or more of each 
material theoretical density, all the printing pattern configurations of the resistance heating element 7 
and conductor layer 6 which are laid under the interior of the ceramic base 1 are made into the same 
configuration, and the resistance is 5 ohms and thickness T3. It could be 0.03mm or less. 
[0047] Thus, the voltage of 1 00V was impressed to the manufactured resistance heating element 7 of the 
ceramic base 1 , and 400 degrees C was made to generate heat. And when the skin temperature of the 
ceramic base 1 was checked with the temperature image processing system, as shown in Table 1 , the 
temperature distribution of the ceramic base 1 made from a silicon nitride were extremely bad, and it 
turns out that practical use cannot be borne. 

[0048] Moreover, in the ceramic base 1 made from a silicon carbide, since resistance was small, the 
wraparound of the current impressed to the resistance heating element 7 was seen, and it turns out that 
insulation is not securable. 

[0049] On the other hand, though what formed the ceramic base 1 with alumimium nitride and the 
alumina was made to generate heat, the wraparound of current was not seen, it has sufficient insulation 
and so big the temperature nonuniformity about temperature distribution was not seen. Since especially 
alumimium nitride had high thermal conductivity, it does not almost have temperature nonuniformity 
and was excellent. 

[0050] Consequently, it turns out that what is necessary is just to select what is 20 or more W/mk of 
thermal conductivity as ceramics which constitute the ceramic base 1, and has 1010 or more ohm-cm of 
volume resistivity values. 
[0051] 
[Table 1] 
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[0052] (Example 2) Next, after considering as less than [ (Ra)l micrometer ] on the front face of the 
ceramic base 1 which consists of alumimium nitride in 1 micrometer or less of polishing processing 
almsgiving ********, and center line average coarseness, the polar zone 2 from which a configuration 
as shown with connecting with this front face electrically with each beer hall 5 in Table 2, and thickness 
differ was formed, and it experimented about the amount of curvatures of the ceramic base 1 . 
[0053] However, after the polar zone 2 carried out Scone printing of the paste of covar which mixed 
titanium, copper, and the end of silver dust, and carried out clay adjustment at each electrode 
configuration, it was formed by heating at the temperature of 1000 degrees C under vacuum atmosphere. 

[0054] Each result is as being shown in Table 2. 

[0055] 

[Table 2] 
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[0056] Consequently, first, regardless of the configuration and thickness of the polar zone 2, it turns out 
that the amount of curvatures of the ceramic base 1 is also large as total-length-over-coupling-faces L of 
the polar zone 2 becomes large. And when total-length-over-coupling-faces L of the polar zone 2 
becomes larger than 5cm, a bird clapper understands the curvature of the ceramic base 1 notably. 
[0057] On the other hand, when total-length-over-coupling-faces L of the polar zone 2 was 5cm or less, 
it was the level which can set to 1 micrometer or less the amount of curvatures generated in the ceramic 
base 1 , and can disregard the influence by curvature. 

[0058] Moreover, total-length-over-coupling-faces L of the polar zone 2 was able to divide the polar 
zone 2 also for the larger thing than 5cm by the grinding process etc., and the amount of curvatures of 
the ceramic substrate 1 was able to be set to 1 micrometer or less by making it total-length-over- 
coupling-faces L of one polar zone 2 set to 5cm or less. 

[0059] This shows that the curvature of the ceramic base 1 can be reduced sharply, if total-length-over- 
coupling-faces L of the polar zone 2 is carried out 5cm or less. 

[0060] (Example 3) The ceramic base 1 further equipped with the polar zone 2 of sample No. 7 in Table 
2 is prepared, and it is the film thickness T2 to the polar zone 2. The changed alumimium nitride film 3 
was covered and the electrostatic chuck was made as an experiment. 

[0061] Film thickness T2 as shown in Table 3 by using an aluminum chloride, ammonia, hydrogen, and 
nitrogen for membrane formation of the alumimium nitride film 3 as reactant gas, forming membranes 
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under reduced pressure of about 50 torrs at the temperature of 800-1000 degrees C, and controlling 
membrane formation time The alumimium nitride film 3 which it has was covered. 
[0062] And when impressing the direct current voltage of 1000V to the polar zone 2 and carrying out 
adsorption maintenance of the silicon wafer 10, it is thickness T2. Dielectric breakdown occurred in the 
thing 0,005mm or less. 

[0063] On the other hand, film thickness T2 It was able to be made to stabilize and adsorb in a thing 
0.01mm or more, without producing dielectric breakdown. However, film thickness T2 When it became 
thicker than 0.5mm, film formation of the alumimium nitride film 3 took time, and productive efficiency 
was bad. 

[0064] Moreover, it is the film thickness T2 also about an adsorption power. It was what an almost fixed 
adsorption power will be obtained if it is the range which is 0.05 -0.4mm, and it is easy to treat as an 
electrostatic chuck. 

[0065] Consequently, film thickness T2 of the alumimium nitride film 3 It turns out that the range of 

0.01 -0.5mm is good, and 0.05-0.4mm is desirably good. 

[0066] 
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[0067] Furthermore, while setting the electrostatic chuck concerning this invention in the etching system 
and supplying fluorine gas, when RF power (800W and 13.56MHz) was impressed from the RF 
generator, the polar zone 2 is 0.02mm or more and sufficient thickness Tl. Since it had given, it could 
not generate heat to the RF and could not burn off. And since the polar zone 2 and the alumimium 
nitride film 3 which are formed on the ceramic base 1 had uniform thickness, they could set the plasma 
density on a wafer 10 constant, and formation of the integrated circuit of the request to a silicon wafer 
was possible for them. 
[0068] 

[Effect of the Invention] As mentioned above, this invention equips the front face of a ceramic base with 
two or more polar zone the total length over coupling faces of whose it is 0.02mm or more in thickness, 
and is 5cm or less. By having formed the maintenance side and having constituted the electrostatic 
chuck by covering an alumimium nitride film with a thickness of 0.01 -0.5mm to each above-mentioned 
polar zone While being able to consider as a maintenance side with a high flat precision, being able to 
have by the uniform adsorption power and being able to hold a semiconductor wafer Since the function 
as an electrode for plasma generating can be given to the polar zone in addition to the function as an 
electrode for electrostatic adsorption, it is compact and can consider as an electrostatic chuck with very 
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high efficiency. 

[0069] And since it excels in plasma-proof nature, an alumimium nitride film can be made long lasting, 
and it does not have bad influences, such as contamination and particle, on a semiconductor wafer. 
[0070] Moreover, since the conductor layer and resistance heating element for taking the electrode 
section and a flow are only laid under the interior of the above-mentioned ceramic base, very high 
reliability is acquired like a general ceramic heater. 

[0071] Moreover, in this invention, while forming the above-mentioned ceramic base with the ceramics 
which have high thermal conductivity and a volume resistivity value, since the electrode section is 
formed by the tungsten, molybdenum, or covar, it excels in soaking nature, and a semiconductor wafer 
can be heated uniformly. 

[0072] For the reason, if membrane formation processing is given to a semiconductor wafer using the 
electrostatic chuck concerning this invention, highly precise film attachment can be performed, and if 
micro processing is performed to a semiconductor wafer, it is processible as a predetermined size with 
high precision. 



[Translation done.] 
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